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INVESTIGATIONS ON AN 0.030-SCALE 
SPACE SHUTTLE VEHICLE CONFIGURATION 140A/B ORBITER 
MODEL IN THE AMES RESEARCH CENTER UNITARY PLAN 
8- BY 7-FOOT SUPERSONIC WIND TUNNEL (0A53C) 


By M. E. Nichols, Rockwell International Space Division 


ABSTRACT 


This report documents data obtained in a wind tunnel test of an 0.030- 
scale Space Shuttle Vehicle Orbiter Configuration 140A/B model in the Ames 
Research Center Unitary Plan Wind Tunnel 8- by 7-foot supersonic section. 
The test was conducted between 28 November and 6 December 1973, in 159 test 
hours. 

This part of test series 0A53 was conducted at Mach numbers of 2.5, 3.0 
and 3.5, and at Reynolds numbers range from 0.75 x 10°/ft. to 4.00 x 10°/ft. 

The objective of test series 0A53 was to establish and verify longi- 
tudinal and lateral-directional aerodynamic performance, stability, and con- 
trol characteristics for the Configuration 140 A/B SSV Orbiter. Reynolds 
number studies were performed on certain nominal control-setting configu- 
rations, and examinations were made cf the incremental effects of an alternate 
wing leading-edge configuration and of a sealed elevon-split construction. 

Six-component force and moment data, base and cavity pressures, body- 
flap, elevon, speedbrake, and rudder hinge moments, and vertical tail forces 


and moments were measured for the Orbiter. 
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(M) 
(N) 
(0) 
(P) 
(Q) 
(R) 
(S) 
(T) 
(U) 
(V) 
(W) 


INDEX OF DATA FIGURES (Concluded) 


CY, CYN, CBL versus ALPHA 

DCY/DR, DCYNDR, DCBLOR, DCL *: sc“ .us BETA 
DCY, DCYN, DCBL versus BETA 

OCY/DS, OCYNDS, DCBLDOS, DCLMDS versus BETA 
CHET, CHEI, CHEO versus ALPHA 

CHBF versus ALPHA 

CHR, CHUL, CHLL, CHUR, CHLR versus BETA 
CHSB, CHUL, CHLL, CHUR, CHLR, OCHDSB: versus ALPHA 
CYV, CYNV versus AILRON 

CYV, CYNV versus RUDDER 

CYV, CYNV versus BETA 

CHET, CHEI, CHEO versus RUDDER 

CHBF versus RUDDER 

CHR, CHUL, CHLL, CHUR, CHLR versus AILRON 
CHBF versus AILRON 

CHET, CHEI, CHEO versus ELEV-L 

CHEI, CHEO versus ALPHA 

CHUL, CHLL, CHUR, CHLR versus S3ETA 

DCY/DA, DCYNDA, DCBLDA, DCLMDA versus ALPHA 


NOMENCLATURE 





SADSAC 
Symbo | Symbo] Definition 
Body Axis 
Cy CN normal-force coefficient 
Ca CA axial-force coefficient 
CA CAF forebody &xial-force coefficient 
C. CLM pitching-moment coefficient 
Cy CY side-force coefficient 
; CYN yawing-moment coefficient 
Cy CBL rolling-moment coefficient ; 
Stability Axis (Coefficients utilizing C) 
Cc. CL lift coefficient 
Cy CO drag coefficient 
C. CLM pitching-moment coefficient 
C,. CLN Stability yawing-moment coefficient 
S 
Cy CSL Stability rolling-moment coefficient 
S 
Stability Axis (Coefficients utilizing Ca ) ; 
F 
C) CLF furebody lift coefficient 
F 
Cy COF forebody drag coefficient 
F 
8 


Me 
L/D 
Lp/De 


RN/ ft 


TTAV 


CMF 
L/D 
LF/DF 
XCP/L 
ALPHA 
BETA 


MACH 


py 
PT 


Q 
RN/L 


TTAV 


forebody pitchina-moment coefficient 


lift-to-drag ratio 


forebody lift-to-drag ratio 


longitudinal center of pressure location of 
total vehicle,percent reference body length 


angle of attack, degrees 
angle of sideslip, degrees 
free-stream Mach number 


free-stream static pressure, psia 
total pressure, psia 


free-stream dynemic pressure (psf) 


unit Reynolds number, per foot 


average total temperature, deg. R 


Vertical Tail Data 


Body Axis 


CNV 


CAV 


CMV 


CYV 


CYNV 


CBLV 


vertical normai-force coefficient 
vertical axial-force coefficient 
vertical pitching-moment coefficient 
vertical side-force coefficient 
vertical yawine- moment coefficient 


vertical rolling-moment coefficient 


[| rs 
4 


“ry ey. 
. 


y 


Pressure Coefficients and Pressure Corrections 


CPBI 


CPB 


CPSCJ 


CPSC 


CAB 


CASC 


Hinge Moments 


CHR 


CHET 


CHEO 


CHET 


CHUL 


CHLL 


CHUR 


CHLK 


pressure coefficient for individual base »res- 
sures 


average base pressure coefficient 


pressure coefficient for individual sting-cavity 
pressures 


average sting-cavity pressure coefficient 
base axial-force coefficient 


sting-cavity axial-force coefficient 


rudder hinge-moment coefficient 


inboard elevon hinge-moment coefficient 


outboard elevon hinge-moment coefficient 


total elevon hinge-moment coefficient 


— hinge-moment coefficient (upper 
left 


= hinge-moment coefficient (lower 
left 


speedbrake hinge-moment coefficient (upper 
right) 


speedbrake hinge-moment coefficient (lower 
right) 
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Py »Py Py 4P 
Vy" Vo? V 


3 


CHBF 


CHSB 


CPV} 


CPV2 


CPV3 


CPV4 


CAVB 


XCPV/L 


ZCPV/L 


V4 


bodyflap hinge-moment coefficient 
total speedbrake hinge-moment coefficient 


pressure coefficient for Py 

pressure coefficient for Vy, 

pressure coefficient for Py 

pressure coefficient for Py 

vertical tail base axial-force coefficient 


longitudinal center-of-pressure location 
of vertical tail ferces 


vertical center-of-pressure location of vertica! 
tail forces 


pressure on vertical tail at stations 1, 2, 3, 4 
respectively, psia 


1] 


ACa 


ACA, 
ACy 


Acme WD 
acm ArT 


CLMFWD 
CLMAFT 
ELEV-L 


DCL 
DCD 
DCA 
DCAF 
DCAB 
DCN 
DCMF WD 
DCMAFT 
DCY 
DCYN 
DCBL 
DCY/DS 


DCYNDS 


NOMENCLATURE (Continued) 
ADDITIONS TO NOMENCLATURE 


pitching moment coefficient (FWD C.G.) 


pitching moment coefficient (AFT C.G.) 


left elevorn deflection 


incremental 
incremental 
incremental 
incremental 
incremental 
incremental 
incremental 
incremental 
incremental 
incrementa: 


incremental] 


lift coefficient 

drag coefficient 

axial force coefficient 

forebody axial force coefficient 

base axial force coefficient 

normal force coefficient 

pitching moment coefficient (FWD C.G.) 
pitching moment coefficient (AFT C.G.) 
side force coefficient 

yawing moment coefficient 


rolling moment coefficient 


side force coefficient derivative with respect to 
speed brake deflection. Algebraic difference of the 
side force coetficient of two runs divided by the 
algebraic difference of the speed brake angle of 
the runs; per degree. 


yawing moment coefficient derivative with respect to 
speed brake deflection. Algebraic difference of tlie 

yawing moment coefficient of two runs divided by the 
algebraic difference of the speed brake angle of the 
runs; per degree 


l2 


mH a Moree 


6a 


Ce. 


“Hsp, 


As, 
Aé 
bby 
ASpe 


Sa 


DCBLDS 


DCLMDS 


DCLMDA 


DCLMDR 


DCHDSB 


DA 


DE 


DR 


DBF 


AILRON 


NOMENCLATURE (Continued) 


rolling moment coefficient derivative with respect 
to speed brake deflection. Alaebraic difference of 
the rolling moment coefficient of two runs divided 
by the algebraic difference of the speed brake 
angle of the runs; per degree, 


pitching moment coefficient derivative with respect 
to speed brake deflection. Algebraic difference of 
the pitching moment coefficient of two runs divided 
by the algebraic difference of the speed brake 
angle of the runs; per degree. 


pitching moment coefficient derivative with respect 
to aileron deflection. Algebraic difference of the 
ditching moment coefficient of two runs divided by 
the algebriac difference of the total aileron 
deflection angle of the runs; per degree. 


pitching moment coefficient derivative with respect 
to rudder deflection. Algebraic difference of the 
pitching moment coefficient of two runs divided by 
the algebraic difference of the total rudder 
deflection of the runs; per degree. 


speed brake hinge moment derivative with respect to 
speed brake deflection. Algebraic difference of the 
speed brake hinge moment coefficient of two runs 
divided by the algebraic difference of the speed 
brake deflection angle of the runs; per degree. 


algebraic difference of aileron deflection angle 
between two runs; degrees. 


algebraic difference of elevon deflection angle 
between two runs; degrees. 


algebraic difference of rudder deflection angle 
between two runs; degrees. 


algebraic difference of body flap deflection angle 
between two runs; degrees. 


aileron, total aileron d2flection angle, degrees, 
(left aileron - right aileron)/2. 


‘Mee we. . 


aaa 


BDFLAP 
ELEVON 
RUDDER 
SPDBRK 


NOMENCLATURE (Concluded) 


body flap, surface deflection angle; degrees. 
elevon, surface deflection angle; degrees. 
rudder, surface deflection angle; degrees. 


speedbrake, split rudder inclusive deflection 
angle between outer surfaces; degrees. 


CONFIGURATIONS INVESTIGATED 


The subject of this test series was the Configuration 140A/B Space 
Shuttle Vehicle Orbiter. The 0.030-scale 47-0 model used was tested. An 
arrangement employing sealed gaps between elevon panels was used to deter- 
mine gap incremental effects, and an alternate wing configuration having 
a modified leading edge and glove was investigated. 

Various elevon, aileron, bodyflap, speedbrake, and rudder devfiections 
were examined for control effectiveness and hinge-moment stresses. 


The following nomenclature designated model components: 


Component Description 
Bog 140A/B fuselage (VL70-000140A, VL70-000145, 


VL70-000140B, VL70-000143A; VL70-000139) 
Basic 140A/B canopy (VL70-000140A, ,VL70-000143A) 


26 Basic 140K/B elevons (VL70-000200, VL70-006089, 
VL70-006092) 


Fg 140A/B bodyflap (VL70-000140B, VL70-000200) 

Mz OMS/RCS pods for 140A/B Orbiter 

Nog Basic OMS nozzles for 140A/B configuration 

Re Basic Orbiter rudder (VL70-000146A» VL70-000095 ) 
Ve Basic Orbiter vertical tail (VL70-000146A) 

Wire Basic 140A/B wing (VL70-000140B, VL70-000200 } 
‘ aT eat occ MELD 


15 


Reference dimensions and constants for Orbiter data were: 


Symbo | 
Ag 


Age 


Definition 

6 

(see below for base areas) )}- A 
1 = ] 7 

Sting-cavity area 

Reference wing span 

Reference MAC 

Reference body length (IML) 


Reference wing area 


Longitudinal length, nose to moment re- 
ference center 


Lateral length, plane of symmetry to moment 
reference center 


Vertical length, FRP to moment reference 
center 


Elevon chord 

Rudder chord 
Speedbrake chord 
Bodyflap chord 
Reference elevon area 
Reference rudder area 


Reference speedbrake area 


Reference bodyflap area 


16 


Value 


0.298472 Ft® 


28. 


14 


SOs 


20: 


-Q. 


-4210 ft 


. 18900 ft 


.090135 ft 


. 12834 ft 


07670 #t¢ 


1004 inches 


.244 inches 


709 inches 


2 


251 inches 


.Q00 inch 


750 inch 


.7210 inches 


.2110 inches 


.2110 inches 


.541 inches 


2 


090135 ft® 


2 


2 


Orbiter Base Areas (#t?) 


Ap 0.050764 
l 


Ag (OMS) 0.087153 


A 0.033333 
3 

Ap 0.060069 
4 

A 0.028472 
B, 

A 0.038681 
Be 
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TEST FACILITY DESCRIPTION 


The Ames Research Center Unitary Plan Wind Tunnel 8- by 7-foot super- 
sonic test circuit is a closed-return, variable-density, air-medium facility 
with a 16-foot-long test section. The throat has flexible sijewalls for 
control of tunnel Mach number. The 8- by 7-foot tunnel uses the same motors 
and compressors as the 9- by /-fcot circuit. 

The tunnel is capable of attaining Mach numbers from 2.45 to 3.50 at 
Reynolds numbers from below 1.0 x 10°/ Ft tc approximately 5.9 x 10°/ft. 

Models are supported, in general, from stings mounted to a body-of- 
revolution on a floor-to-ceiling strut system. Internal strain-gauge 
balances are used for force and moment data, and pressure instrumentation 
is provided. 

Schlieren and shadowgraph equipment is available, as well as additional 


force, moment, and stress monitoring instrumentaticn for specific models. 


eA Re A OC Has STI att ee ‘ 


hb 


DATA REDUCTION 
A. Data Reduction for the Orbiter 


Standard ARC methods were used to compute coefficient data. 

One set of body- and two sets of stability-axis data are used. The 
first stability-exis data set has the axial-force coefficient corrected 
to the base pressure, whereas the second stability-axis data set has the 
axial-force coefficient corrected to free-stream pressure. 

The following outputs are some of those required for data presentation. 


Pressure coeffitient was computed for each pressure (P, ) as follows: 
} 


C , ee 
P q 
Bs 
where 


Pp = pressure at base orifice 1 
i 
Po = free-stream static pressure 


q = free-stream dynamic pressure 
Pressure coefficient was computed for each sting-cavity pressure 


se as follows: pp 
C ne eae 
P q 
oC 


where 


Poe * pressure at sting-cavity orifice j 
J 


Average (area-weighted) base pressure coefficient was computed as follows: 


Da eekly 


C 
Pe q 
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ae Fee lat ee tt a Rigs 
* 


“e, 


where 


and 
6 = number of base pressures 


Pp = pressure at base orifice i 
j 


Ap = area assigned to base orifice 1 
j 


Average (numerically averaged) sting-cavity pressure coefficient was 


computed as follows: 


Pe mee 
Coy mae 
SC q 
where 2 p 
p eS 0 
p - HL, 
SC 
and 


2 = number of sting-cavity pressures 


Pee = pressure at sting-cavity orifice j 


Base axial-force coefficient was computed as follows: 
-(C, (An) + Cy (Age) I 
Pa 2B Pee SC 


Ay Sw 
where 


Ag = area of base (total) 
Ace = area of sting-cavity 


Sy = wing reference area 


20 


Sting-cavity axial-force coefficient was computed as follows: 


_ Msc - Pp) Age 


C 
Asc q ow 


Axial-force coefficient adjusted to the average (area-weighted) base 


pressure was computed as follows: 


C,2=C, -C 
ATA Age 


where 


Cy = axial-furce coefficient unadjusted for base 
U or sting-cavity pressures 


Axial-force coefficient corrected to freestream strtic pressure 


(forebody axial-force coefficient) was computed as follows: 


Ce eC, = C 
Ar Ay OAR 
Center-of-pressure location, in percent of reference body length was 


computed as follows: 


CP _ CG C 
ba LF 
where 
Xcg = center-of-gravity location aft of model nose 


f, = reference body length 
Lift-to-drag ratios, based on each of the two sets of stability axis 
data were computed as follows: 
_ = mn based on C, 
0 


2 | 


L "he 
at. = 7 pased on C 


Rudder hinge-moment coefficient was computed as follows. 


F 


HM, 
C, = — 3 
Hp = Spee 
where 
HM. = HM + HM... - iM - HM 


Inboard-elevon hinge-moment coefficient was computed as follows: 
ae 
c liane ane Ee 

Ne, 9 ete 


Outboarc-elevon hinge-moment coefficiert was computed as folitows: 
HM.- 
EO 


C = pn 
H “q Spt, 


EQ 


Total eievon hinge-moment coefficient was computed as follows: 


Speedbrake hinge-moment coefficient was computed as follows: 


HM.. 
2B) 
C re 
"sa, 9 S55 esp 
where k = two upper and two lower speedbrake panels 


Bodyflap hinge-moment coefficient was computed as follows: 


HM 
C # 
Hee =o Sp ge 


8. Data Reduction for Vertical Tai? Instrumentation 


Standard ARC methods were used to compute six-component data. 

The data were reduced to coefficient form using the wing area (S.)s 
wing chord (Cc). and wing span ib. ). Moments were determined aoout the 
balance center, and then transferred to the model C.G. 


Pressure coefficients were cumputed for vertical base pressures, Py 


and Py as foilows: 
2 


Pressure coefficients were computed for vertical cavity pressures, 


P, and P,, as follows: 
V3 V4 


; _ V3.4 fe) 
p oe 
V 
3,4 
Vertical tail base «.ial-force correction was computed as follows: 
{ <i -. 
-[iCp Cy ) Ay + Cy Ay | 
V V 2 V ] 
C 2 3 1 
s aA ae a 
A ' 
Vertical tail axial-force coefficient corrected to freestream pressure 


was computed as follows: 


where 


Cy = vertical tail axial-force coefficient 
My unadjusted for base pressures 
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Center-of-pressure Jocations on the vertical tail were computed as 


follows: 


C b 
, 2 0G - "vBooy_* 
Ory Y 
VBODY 


(where "BODY" means “body-axis") 


Cy b 
W 
Zeg + —VBODY 
Y 


hs, C 
CP VBODY 


Pressure coefficient for each extra “monitoring” pressure (Py ) was 
7 
computed as follows: 


Reference dimensions and constants for the vertical tail were: 


Symbo ] Comments Value 
Ay, See figures 0.00625 Ft? 
AY See figures 0.01326 Ft’ 
2 

Sy Given in previous section 

bY Given in previous section 

Le Given in previous section 

Xeg Given in previous section 

Leg Given in ovevious section 
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TABLE III. - MODEL CIMENSIONAL DATA 


MODEL COMPONENT _ SPY - 86 nee 
GENERAL DESCRIPTION __Orbiter fucelace conficussiion lhoa/n 


NOTE: Be6 identical to B2k except underside of fuselage refaired tc 


accept wil6. 


Ba (OD) Fem sO <8 BE APE 2 © 2G 0 a na Pe 


DRAWING NUMBER = _VL70-000129, VL7O-O00LHOA, VETO-20D]4OR, VESO-000i14 A, 
VETO “000145 
DIMENSIONS : FULL SCALE MODEL SCALE 
Length (Body Fwd Sta X 235) - In._.1293.3. 38.799 (ONL) 
Max Width (@ X= 152C) - In. ZF 0 ee ee OP. 2,0 eee 
Max Depth (2 i 1464) - In. 250.0 7.500 
Fineness Ratio 0.28357 9.26357. 
Area - Fte 
Mox. Cross-Sectional 162 __9- 30679 _ 
Planform 
Wetted rane 
Base a eee 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT :_ CANOPY - Co 
GENERAL DESCRIPTION | _ Configuration 140 A/B orbiter fuselage canopy 








Pa. (6) 0) A OMRTSION- 2S ae © 081s (0 [eae ee Oe gee ee eee 
DRAWING NUMBER’ _VL7Q-OO01L40A, VL70-000143A 


DIMENSIONS : 


Length (X, = 434.643 to 578)-In. 
Max Width (@X, = 513.127) 
Max Depth (© x= 485.0) 
Fineness Ratio 
Area 
Max. Cross—Sectional 
Planform 
Wetted 


Base 


3] 


FULL SCALE 


143.357 
152.412 


25.000 





Ea 


MODEL SCALE 


4 £30071 
4.57236 


0.75000 


ae 


TABLE III. - MODEL DIMENSIONAL DATA - continued. 


MODEL COMPONENT : BODY FLAP - Faq — 


GENERAL DESCRIPTION : Configuration 140 A/B body flap 


DRAWING NUMBER’ . VL7O-0001403, VL70-000200 


DIMENSIONS : 


Length - In. 
Max Width - In. 
Max Depth - In. 
Fineness Ratic 
Area - Ft® 
Mox. Cross—Sectional 


Planform 


Wetted 


Base 
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FULL SCALE 


‘i 


24.000 





il 


ki . 89642 


MODEL SCALE 


2.541 
7.86924 
0.69000 


— 0.14297 


ST IN 


0.03771 


TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODE COMPONENT, 30M ee aS 
GENERAL DESCRIPTION - Configuration 140 A/B OMS Pods 








MODEL SCALE: 0.030 


DRAWING NUMBER ___YL70-O00140A, VL70-O00145 


DIMENSIONS - FULL SCALE 


Length (OMS Fwd Sta. X =1233,0(in-) 327 .000 


Mox Width (@ x = 1450.0) - In. ——Sb 5 
Max Depth (Gx. = 1493.0) - In. 109.000 


Fineness Ratio 
Area ae ee ere ee 


Mex. Cross—Sectional 


Plonforn 


Wetted 


Bose 
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MODEL SCALE 


9.810 


a 25 F350 
3.270 


GENERAL DESCRIPTION: 


TABLE IIT]. - MODE DIMENSIONAL ntiv™a - Continued. 


MODEL COMPONENT: NOZZLES - Nog 





MODEL SCALE: 9.030 
DRAWING NO.: VL7O-OO0LKLOA 


DIMENSIONS: 


Gimbul Ori,gin 
Fuselave Sta. - In. 
X 
Y 
Z 
Null Position 
Pitch 
Yaw 
Gimbal Range 
Pitch 


Outboard 


Yaw 
Outboard 


Inboard 
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Configuration L4OA/B OMS Nozzles 


FULL SCALE MODSL GCLLE 
1518 -45.54 

+ 688.0 2.64 
492.0 14.76 


15°49" 15049" 


12°17 12°17" 

+ 8° 72 
a ee a 
293002030 


TADwE Lie 


MODEL COMPONINT: VERTICAL - Vg 


GENER/L DEGCRIPIION: 


NOTE: olni lar 


corner where vertical meets fuselare. 


MODEL SCALE: 0.030 


DRAWING NUMBER: 
DIMENSIONS: 
TOTAL DATA 


Area (Theo) - ee 
Planform 
Span (Theo) - In. 
Aspect Ratio 
Rate of Tuper 

Taper Ratio 


Sweep-Buck Angles - Degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 


Chords: 
Root (Theo) WP 
Tip (Theo) WP 
MAC 
Fus. Sta. of .25 MAC 
W.P. or .25 MAC 
B.L. ot .25 MAC 


Airfoil Section 
Leading hedge Angle - Deg. 
Trailing ‘wave Angle - Deg. 
Leadin: 
Void Area 


Blanke ted ‘rea 
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MODEL DIMENSIONAL DAT 


VL70-O001L4OA, VL70-OO0OLU6A 


Fdge Radius (Min.) - In. 


Configuration 140A/B vertical tail. 


to V5 with radius on T.E. upper corner and L.F. 


FULL SC LE 


413.2 ais) 
315.720 
l. ae 
0.507 
oho 





45.00 
25.7 


_ A130 


268.500 _ 
108-47) | 


1%). site 
L4o3.& 


SESE 








10.00 
14.420 


2.00 


ser, ee 


al aie ale Ee 
a 


Oe ae 


f. pr Sontinued. 


lower 


MODEL SCALE 











3.25410 
99423 
3.9050 
19.00506 


&.05500 
> 


10.00 
4% 420 
0.060 


Shc ne 
=> 





0.01185 


9.0 


TABLE III. - MODEL DIVINSTONAL DATA - Cortinued. 


MOCEL COMPONENT; 9 RUDDER - Re 


GENERAL DESCRIPTION: 140 A/B conftcurstion ner Bge ed 
VYL70-09095. 





DRAWING NUMBER: 





DIMENSIONS: FULL-SCALE MODEL SCALE 
Area - Ft 106. 38 oss7k 
Span (equivalent) - In. 201.0 _ 6.0300 
Inb'd equivalent chord- In. _91.585 2.74755 
Outb'd equivalent chord- In. 833 __ 1.52499 
Ratio movable surface chord/ 

total surface chord 
At Inb'd equiv. chord 0.400 0.400 
At Cutb'd equiv. chord 0.400 _ 0.406, 
Sweep Back Angles, degrees 
Leading Edge 14.83 %.83 
Trailing Edge __ 26.25 26.25 
Hingeline _ 34.83 34.830 
Area Moment (Normal to hinge line) Ft Sees. 0.01420 
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TABLE TIT. - MODEL DIMENSTONAL DATA - Conti «ued. 
MODEL COMPONENT: — WINGeW 
GENERAL DESCAAOTION: conpy uration LMOA/B hasic wing 





MVS T tA fo Q Q=) 
TEST_NO. 
DINENS ONS: 
TOTAL DATA 2 
rea (.71e0.)- Ft 
Plan‘orm 


Span (74e0)-In. 
Asnect 2atio 
Rave of Taper 
Taper 2%atio 
Dihedral Ancie, degrees 
Incidence Ansie, cegrees 
Aerocynemic Twist, degrees 
Sweep Sack Angies, degrees 
Leacing Edge 
Traiiing Edge 
0.25 Element Line 
Chords: 
Root (Theo) 8.?.0.0. 
Tip, (Theo) B.P. 
MAC 
Fus. Sta. of .25 MAC 
WeP. OF «25 MAC 
B.L. of .25 MAC 
EXPOSED DATA 2 
“Area (ine0) - Ft 
Span, (Theo) - In. BP108 
Aspect ratio 
Taper Ratio 4 
Chords 
Root BFi08 
Tip 1.00 5 


MAC 
Fus. Sta. of .25 MAC 
WeP. Of «25 MAC 
Bele of .25 “AC 
Airfoil Section (#ockwell Mod NASA) 
XXXX~64 


Root b 
Tip ds 
fy 
data for (1) of (2) Sides 


asthe Edge Cuff 2 
Planform Area Ft 


Leading Ecgo "ntzrsects Fus M, L. @ Sta 


Leadinc Zdee intersects Wing @ Sta 
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TABLE 111, - MODEL DIMENSIONAL pata - Continued 


MODEL COMPONENT: _mrev ye 


GENERAL DESCRIPTION: _ panei guration WO0s/B Orbiter 1) _ 


oe Dee FOr One. SIS pet a 


DRAWING KUMRER: ¥i70-000200 ,VL70-006089, VL70-006092 
DIMENSIONS: FULL-SCALE MODEL SCALF 
2 
Area ~ Ft 210.0 0.1890 
Span (equivalent) ~ In. 349.2 10.476 
Inb'd equivalent chord - In. 118.004 eS. is. .? Dee 
Outb'd equivilent chord - In. 55.192. 656. 


Ratio movable surface chord/ 
total surface chord 





At Int'd equiv. chord 0.2096 0.2096 
At Outb'd equiv. chord 0.4004 9.4004 
Sweep Back Angles, degrees 
Leading Edge 0.00 a 20.00 
Tailing Edge - 10.056 - 10.056 
Hingeline 0.00 0.00 
Area Moment (Normal to hinge line) Ft 1587.25 Q.005670__ 
Mean Aerodynamic Chord - In. 90.70 2,721 
38 


Ta we. , 


TABLE III. - MODEL DIMENSIONAL DATA - Concluded. 


MYDEL COMPONENT: WINGAW 
PEG Aa Deoe Sc N Siete ta eee rata nape eae aa 


na Figure 2c 








L xCaLe: 1x 
eee er DWG. NO. yi70- ). . 
. -000019 -906092 
CIMENS “ONS: FULL~SCALE MODEL SCALE 
TOTAL DATA 
rea (. 1e0,) FLe 
2}an‘orm 200.0 ou eat 
Snan (Theo oIn, 36 tah2 28.1090 
Asnect *atto SPAS Pe: 
Rave of taper Wits. LZ 
raper 2avio 0.209 0.200 
Dinedral Angie, degrees 3.599 3.500 
Incicence Ancie, degrees 2.509 Q.500 
Aerodynamic Twist, degrees + 3.000 +_3.000 
Sweep Sack Angies, Ccegrees 
weading Edge aot 45.000 
Trailing Edge ~ 10.056 - 10.050 
m 0.25 Element Line 35.509 - 35.209 
ords: 
— aed ee 639.243 20.677 
10% eo) B.P. pei Set hap 
MAC 7 O12 14.2 
Fuse Sta. of .25 MAC 1126. fel 33.802 
WeP. of «25 MAC _ 291.09 8.730 
B.L. Of .25 MAC . 187.335 5.629 
EXPOSED DATA 2 
rea (Ineo) Ft 1812.22 L031 
Span, (Theo) In. BP108 736.082 22.)090. 
pSpect taure aged LOSE 
Taper Ratio 0.2k5 O.2k5 
Chords 
Root BP108 57023 wick 
Tip 1,00 g 137-85, 4.126 
MAC 354 238 623 
Fuse. Sta. of .25 MAC LW pk.227 7c 7 
WeP. Of «25 MAC 292.0 
BL. of «25 MAC 239,078 
Airfoil Section (Rockwell Mod NASA) 


eC) 7 aes 
8.700 
a See 6 kee 

XXXX=64 

Root 2 = 0.113 0.113 
Data for (1) of (2) Sides 
Leading Edge Cuff 5 
Ft Q.0TI2 
1320 
i ihe Kis eee 
% 


Planform Area a bY 
Leading Edge Intersects Fus M. L. @ Sta 305.0 
Leading Edge Intersects Wing @ Sta 034.5 
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BODY FLAP YWINGE-MOMENTS SS 


t. Definition of Hi nge-Moment Directions 
Figure 1. ~ Continued 
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FLY VON DEFLECTT ON: bm = +15.0° 


a 


Spy =-11.7° 






RODY SLAP DPFLECTT OM: 


Opp = +16.3° 
c, Definition of Angular Measurements 


Figure i. - Concluded. 
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